Swift increase in alcohol metabolism (SIAM): understanding the phenomenon of hypermetabolism in liver.
The swift increase in alcohol metabolism (SIAM) is a phenomenon defined as a rapid increase in hepatic respiration and alcohol metabolism after administration of a bolus dose of alcohol. Continuous exposure to alcohol is known to produce adaptive changes in liver alcohol and oxygen metabolism. A considerable burst of hepatic respiration can also occur after administration of a single large dose of alcohol and results in a near doubling of alcohol metabolism, a high demand for oxygen, and downstream or pericentral hypoxia. These dramatic changes in rates of alcohol metabolism and tissue concentrations of oxygen are not due to induced enzyme activity in liver. This phenomenon depends on activation of mitochondrial function, an increase in co-factor supply for nicotinamide adenine dinucleotide-dependent alcohol metabolism, depletion of glycogen reserves, liberation of fatty acids through activation of an adrenergic response to alcohol providing substrate for catalase, and activation of Kupffer cells, the hepatic resident macrophages responsible for production of cytokines and prostaglandins. An understanding of the mechanisms of hypermetabolism in liver can have vital ramifications for knowledge of both alcohol-related and alcohol-unrelated liver injury because hypoxia that is a result of hypermetabolism can compound effects of pharmaceuticals and environmental agents on the liver. Swift increase in alcohol metabolism is an excellent example of the complexity of cell-cell interactions in liver and extrahepatic regulation of biochemical and molecular events in this organ, and this important phenomenon shall be considered in studies of liver disease and biochemistry.